Summary
L-Ascorbic acid (AsA) is often added to various foods, beverages, and soft drinks as an antioxidant and antibrowning agent (1, 2) . However, it is also true that AsA accelerates the peroxidation or deterioration of lipids (3) (4) (5) . As we reported previously (5) , AsA in the reaction mixture containing 10% EtOH accelerated linoleic acid (LA) peroxidation, but AsA in 20% EtOH suppressed the LA peroxidation. This oxidation of LA may be caused by radical species derived from dehydro-L-ascorbic acid (DHA) which is an oxidized form of AsA, or a further degraded product, i.e., 2, 3-diketo-L-gulonic acid (DKG) (6) . Though the lactone ring of DHA is simply considered to be split to DKG in a weakly alkaline solution, as reported by Kagawa et al. (7) , these processes of degradation are still ambiguous. And also, no systematic work has been done on the degraded products of AsA, such as DHA, DKG (8), threonic acid, and oxalic acid (7, 9) . Since DHA is considered to accelerate LA peroxidation, we are aiming to understand the behavior of active oxygen scavenging agents against DHA. A portion (0.3ml) of the reaction mixture was withdrawn at specified intervals , and 3ml of 60% EtOH aqueous solution containing 200ppm of EDTA was added to the solution. The UV absorption spectrum was measured over the range of 225 -300nm with a Hitachi Model 200-10 spectrophotometer . The responses at 233nm and 265nm were taken for the measurement of LA hydroperoxide formed and AsA remaining, respectively.
RESULTS

AND DISCUSSION
Effects of DABCO on LA peroxidation Figure 1 shows the results of a singlet oxygen scavenging agent on the peroxidation of LA catalyzed by AsA or DHA. With lower concentrations (5 or 10mM) of DABCO, no effective suppression of LA peroxidation was observed , but with higher concentrations (50 or 100mM) of DABCO , the suppression of LA peroxidation was observed at the initial stage of the reaction. Thereafter, it gradually turned to an acceleration of LA peroxidation. However, the degree of suppression was not necessarily enough, as judged from the concentration of DABCO in the reaction mixture. Therefore, this suppression of LA peroxidation in the initial stage of the reaction may not be caused by scavenging of singlet oxygen as reported (12) , but may be due to other causes . Effects of Tiron on LA peroxidation A superoxide scavenging agent, Tiron, was tested on LA peroxidation catalyzed by DHA (Fig. 2) . Additions of 0.1mM or 1mM Tiron suppressed LA peroxidation; Tiron scavenged the superoxide radical generated from a step in the degradation pathway of DHA. Therefore, no positive acceleration of LA per oxidation was observed. Especially, in the case of 1mM Tiron, the degree of suppression of LA peroxidation was complete and was greater than that of the control value without DHA, which is shown in Fig. 2 Effects of catalase on LA peroxidation catalyzed by DHA Figure 4 shows the effects of catalase on LA peroxidation catalyzed by DHA. The addition of catalase (6.5 units) accelerated the LA peroxidation faster than that of the control without catalase. Here, catalase did not suppress the peroxidation of LA, but accelerated the reaction. This may be due to a basic property of catalase as an enzyme having a heme group. In an in vivo experiment, H2O2, one of the active forms of oxygen, may be scavenged by ascorbate peroxidase, not by catalase, as reported by Dalton et al. (13 Effects of pH on LA peroxidation Since the rate of degradation or autoxidation of AsA or DHA might be lower in acidic pH solutions than in neutral solutions, we tested LA peroxidation catalyzed by DHA in acetate buffer (pH 4) (data not shown). The rate of LA peroxidation was quite slow, as expected. As LA could not disperse homogeneously in this acidic solution containing 20% EtOH, this aggregation might retard or suppress the acceleration of LA peroxidation. This may suggest that active-oxygen radicals are less formed in this acidic buffer solution than in neutral media, since DHA is rather stable in acidic solutions. The reaction conditions were the same as for Fig . 1 linkage of DKG or DHA was split, some kinds of active oxygen species, such as R or O2-, may be formed by the transformation and subsequent enolization of DKG, as reported by Otsuka et al. (6) . From the polarographic studies, the presence of a more oxidizable material than AsA could be pertinent to these problems (16) . From our results, it is clear that some kinds of radical species are formed from the degradation of the 3, 4-endiol form of DKG. However, the relationships between the degradation of these compounds and the formation and reaction of O2-or Rradicals require further investigation.
